Abstract. The 
subjects with low TBG, and 24 patients with non-thyroidal illnesses (NTI) with normal or low serum T3
concentration. Both FT3I and T3/TBG correlated significantly with FT3 (r = 0.98, P < 0.001 and r = 0.92, P< 0.001, respectively) when the data from all subjects were analyzed together. When (Robbins & Rail 1960) . Serum concentration of free T3 (FT3) can be estimated by equilibrium dialysis method (Sterling & Brenner 1966; Nauman et al. 1967) (Konno 1974; Bermudez et al. 1975; Parslow et al. 1977; Sawin et al. 1978; Pinchera et al. 1979 ). The recent availability of radioimmunoassay for thy¬ roxine (T4)-binding globulin (TBG) has permitted the use of the T4/TBG and T3/TBG ratios in routine thyroid function test, which are known to be useful for discriminating hypo-or hyperthy¬ roidism from normal control (Burr et al. 1977; Lecureuil et al. 1978; Attwood 1979; . It has been reported that the T4/TBG ratio is significantly correlated with the free T» concen¬ tration in serum (Lecureuil et The free fraction of T3 was determined by the equili¬ brium dialysis methods of Sterling & Brenner ( 1966) with minor modification by Konno (1974 (Nauman et al. 1967) . Therefore, serial samples of whole and diluted sera were compared, yielding a mean cor¬ rection factor of 1.89 (range 1.81-1.92). The corrected dialyzable fraction was multiplied by the total T3 to obtain the free T3 concentration.
The concentration of the TBG not binding T4 (free TBG) was also measured in 94 of the 147 subjects: 40 normal subjects, 12 hypothyroid patients, 7 hyperthyroid patients, 4 hyperthyroid patients receiving PTU, 16 women in the 3rd trimester of pregnancy, 9 NTI patients with normal T3, and 6 NTI patients with low T3. As described elsewhere (Konno et Refation of%FT3 with the T3U ratio and zuith
TBG concentration
There was a good correlation between the T3U ratio and the %FT3 (r = 0.77, = 147, < 0.001) when all groups were analyzed together. In the NTI patients, however, there was not significant correlation between %FT3 and the T3U ratio in either normal T3 (r = 0.57, = 10, NS) or low T3 (r = 0.43, = 14, NS) groups. We measured the free TBG concentration in 94 subjects. Normal value for the free TBG concentration was 15.9 ± 3.4 µg/ml. Free TBG was significantly lower than the normal value in hyperthyroidism (11.1 ± 2.6 µg/ml, Serum free TBG 50 ( "g ml)
Correlation of per cent dialyzable fraction of T3 (%FT3) with total and free TBG concentration in the various groups of patients. Since both figures appear hyperbolic, the correlation coefficients were calculated by the least square method for the %FT3 with the reciprocal of TBG and of free TBG concentrations. = 9) nor in NTIs with low T3 (18.7 ± 3.9 µg/ml, = 6) were statistically different from the normal values, although the total TBG concentration was slightly but significantly higher in NTIs with normal T3 as compared with the normal control. As shown in Fig. 3 However, when each value for %FT3 was divided by the corresponding T3U ratio (Table 1) , similar values were obtained for all the groups except in NTIs with low T3 group, where the ratio of 0.453 ± 0.077 was significantly higher than that in the normal controls (P < 0.001) and also higher than that in the NTIs with normal T3 (P < 0.025).
Discussion
When it is suspected that serum T3 has been influenced by alterations in the serum concentra¬ tion of TBG, it is necessary to determine the FT3 concentration. However, as the measurement of FT3 by equilibrium dialysis is tedious and time consuming, FT3I measurements are generally ac¬ cepted clinically (Konno 1974; Bermudez et al. 1975; Parslow et al. 1977; Sawin et al. 1978; Pinchera et al. 1979 ). The present study showed that the T3/TBG ratio also correlates well with the T3 concentration. This is expected since there was a significant correlation between the %FT3 and the reciprocal of TBG. However, the correlation was not as good as that for the %FT3 with the T3U ratio. It is generally believed that T3U is almost exclusively related to the free TBG capacity (Hamada et al. 1970) . We have previously attempted to transform the free TBG capacity to concentration g/ml) unit . As predicted, the free TBG concentration thus obtained was closely related to the reciprocal of the T3U ratio. Re- garding the relationship between %FT3 and TBG, Baldet & Jaffiol (1980) recently showed that there are two distinct patient population; one has the inverse relation between these two variables, the other shows a regression line relation which is almost perpendicular to the TBG axis. We con¬ firmed this, and, at least in part, it may account for the lower correlation between %FT3 and TBG as described above. We found that this correlation was improved by plotting the %FT3 against the free TBG concentration (Fig. 3) , indicating that altera¬ tions of free TBG levels influence %FT3 more strongly than the total TBG concentration. Thus, the T3/free TBG ratio rather than the T3/TBG ratio may be as efficient as FT3I for an assessment of FT3. In the present study, this possibility is not explored because the measurement of free TBG concentration is difficult clinically.
It has been proposed that the T3/TBG ratio is useful for discriminating hyperthyroidism from normal controls (Attwood 1979 (1982) . From this, the increase in %FT3 will not produce a proportional increase in T3U in some patients with NTI with low T3, and this may result in the poor correlation of FT3 with the FT3I and with the T3/TBG ratio. As a result, neither FT3I nor T3/ TBG ratio can be used to assess the FT3 concentra¬ tion in the NTI with low T3 group.
